We studied 40 young adults with attention-deficit/hyperactivity disorder (ADHD; 18 predominantly inattentive type, 22 combined type) and 38 demographically comparable controls in a go/no-go choice reaction time task with 2 levels of difficulty. The ADHD/combined group was less accurate and had more variable reactions than controls. The ADHD/inattentive sample was slower than controls and had smaller early lateralized readiness potentials (LRPs). Compared with controls, both subtypes had (a) smaller early LRPs for no-go stimuli and (b) relatively earlier LRP onsets for difficult no-go events. The ADHD/ combined sample also had smaller late LRP waves than controls. The results suggest that adults with ADHD, particularly those with the combined subtype, exhibit weaker central preparation to respond to both stimuli requiring a motor response and those prompting response inhibition.
Attention-deficit/hyperactivity disorder (ADHD) is a relatively frequent psychiatric disorder of adult life characterized by significant impairment (Barkley, Murphy, & Fischer, 2008; Kessler et al., 2006) . Much recent work on cognitive deficits in adults with ADHD has documented difficulties in executive functions (EF) linked to the prefrontal lobes, such as verbal fluency, resistance to interference, inhibition, short-term working memory, set shifting, and ocular control (Boonstra, Oosterlaan, Sergeant, & Buitelaar, 2005; Carr, Nigg, & Henderson, 2006) . By far the strongest evidence of EF deficits in adults with ADHD has been obtained for motor inhibition (Boonstra, Oosterlaan, Sergeant, Kooij, & Buitelaar, 2010; Nigg et al., 2005) , one of several types of inhibition that figure prominently in recent work on ADHD (Barkley, 1997; Boonstra et al., 2010) . Motor inhibition refers to the control of a prepared motor response and is studied with go/no-go and stop signal tasks. It is distinguished from three other types of inhibition (Nigg, 2000) : (a) interference control, the suppression of a prepotent but unintended response (e.g., Stroop test); (b) ocular inhibition (e.g., antisaccade task); and (c) cognitive interference, suppression of information from working memory (e.g., directed forgetting).
The present research focused on response preparation during motor inhibition by persons with the inattentive and combined subtypes of ADHD. Response preparation is intimately related to motor inhibition, inasmuch as preparing and executing a response to a stimulus prompting inhibition (nontarget) represents a failure of inhibition. On the other hand, impaired preparation of a response to a stimulus requiring a response (target) is likely to affect performance in tasks requiring the discrimination of targets and nontargets.
Motor Preparation
Deficient response preparation in ADHD was reported by Klimkeit, Mattingley, Sheppard, Lee, and Bradshaw (2005) . Children with ADHD were slower than typical controls in reacting to a response cue by releasing a button but did not differ in the time taken up by actual execution of their motor responses. Additional relevant studies contrasted task performance with brief (100 -150 ms) versus longer (350 -800 ms) intervals between a warning cue and a target. This research found that the longer intervals increased differences between children with ADHD and controls with respect to susceptibility to invalid warning cues (Wood, Maruff, Levy, Farrow, & Hay, 1999) and asymmetric effects of invalid cues for the right versus the left visual field (Carter, Krener, Chaderjian, Northcutt, & Wolfe, 1995) . In combination, these results indicate that, compared with controls, children with ADHD did not benefit to the same extent from, or were adversely affected by, increased time to prepare a response.
Motor response preparation in ADHD also has been studied by means of brain event-related potentials (ERPs), which track cognitive processing of targets and nontargets millisecond by millisecond, thus providing information not directly available from motor responses, especially so concerning nontargets, for which there are no overt reactions. Most of this research has employed the contingent negative variation, a slow brain potential developing between a warning signal and a target. Findings that children and adults with ADHD exhibit smaller contingent negative variation amplitude in continuous performance tasks (Dhar, Been, Minderaa, & Althaus, 2010; Doehnert, Brandeis, Schneider, Drechsler, & Steinhausen, 2013; McLoughlin et al., 2010) suggest that individuals with ADHD engage in diminished response preparation preceding task signals requiring making or inhibiting a response.
Another ERP related to response preparation in tasks requiring motor inhibition is the lateralized readiness potential (LRP), which is linked to the motor cortex and supplementary motor areas (Miller, Riehle, & Réquin, 1992; Praamstra, Stegeman, Hostink, & Cools, 1996) . Masaki, Wild-Wall, Sangals, and Sommer (2004) proposed that the LRP starts after selection of the response hand is completed and at the beginning of motor programming. Thus, when an individual prepares an inappropriate response to a nontarget, the LRP reflects the preparation of a failed inhibition. As elaborated in the Method section, Miller (1983) demonstrated that response preparation can begin before the attainment of complete information about the appropriate response. Specifically, participants' performance can benefit from information about the hand that might be appropriate for responding before determining whether a response should be made or inhibited. In that case, an early LRP may develop that reflects an initial, inappropriate preparation to respond to a nontarget; if the appropriate discrimination is ultimately made (and inhibition occurs), this early LRP dissipates (Coles, Gratton, Bashore, Eriksen, & Donchin, 1985) . On the other hand, when a target elicits an appropriate reaction, the LRP continues to develop until approximately the start of the electromyographic response. Thus, the study of LRPs has great potential to contribute to the understanding of motor inhibition in ADHD.
Few studies have examined LRPs in individuals with ADHD. Children with ADHD were reported to have smaller LRP amplitudes than controls (Bender et al., 2012; Steger, Imhof, Steinhausen, & Brandeis, 2000) . Gekker et al. (2013) found that 19-year-old urban African American participants with a childhood history of ADHD displayed a smaller difference in LRP amplitude for go stimuli versus catch (targets superficially resembling no-go stimuli) and no-go stimuli. In combination, these limited findings encourage further examination of LRPs during motor inhibition tasks in adults with ADHD.
Subtypes of ADHD
An important question about cognitive deficits in ADHD concerns differences among subtypes of ADHD in adults. Milich, Balentine, and Lynam (2001) proposed that ADHD subtypes are qualitatively different disorders so that neuropsychological differences would inform our understanding of the disorder. Notably, subtypes of ADHD have not been compared in most investigations of EF or motor inhibition in adults, perhaps because most samples were restricted to the combined subtype or were insufficiently large for such comparisons. No differences between ADHD subtypes were found for motor inhibition (Epstein, Conners, Sitarenio, & Ehrhardt, 1998) or for a battery of EF tests (Murphy, Barkley, & Bush, 2001 ). In contrast, Nigg et al. (2005) , also using a battery of tests, reported that symptoms of inattentiveness were uniquely related to composite measures of EF and slower response speed; in turn, symptoms of hyperactivity/impulsivity were linked to faster output speed. This area of research seems in need of continued study.
The Present Study
We evaluated performance and LRPs in a sample of young adults with the combined and inattentive subtypes of ADHD in a go/no-go task with two levels of discrimination difficulty. We examined several possible differences between participants with ADHD and controls. Reduced amplitude of LRPs for targets would suggest weaker central preparation of responses to these stimuli. In addition, enhanced amplitude of LRPs to nontargets would imply a proclivity for inappropriate responses to these signals that might help explain inhibition failures in the task. Alternatively, reduced amplitude of LRPs for both targets and nontargets would point to weaker or more variable preparation for both types of signals.
Findings of differences between diagnostic groups on LRPs might reflect not only deviant response preparation, but also aspects of processing of task stimuli. Much research indicates that the P3b component, which reflects updating of working memory and capacity allocation (Polich, 2007) , is diminished in amplitude in children with ADHD (Klorman, 2000) . Therefore, we also evaluated P3b evoked by task stimuli.
We predicted that, compared with control participants, participants with ADHD would display worse performance and smaller amplitude of LRPs to go and no-go stimuli. We expected these differences to be enhanced by difficult discriminations because they exert the heaviest demands on capacity. We also explored differences between subtypes of ADHD and, based on preliminary findings, we expected that participants with the ADHD/combined subtype compared with their inattentive peers would deviate more from controls in performance and LRPs.
Method Participants
Participants with ADHD (n ϭ 40) were primarily undergraduate and graduate students referred by university counseling centers for clinical evaluation of ADHD. Controls (n ϭ 38) were students at the University of Rochester responding to posted advertisements. All participants received $15/hr plus a $25 bonus on completion of the research. The study lasted approximately 6 hr for controls and 9 hr for participants with ADHD, who underwent more extensive psychoeducational assessments.
Selection Criteria
Entry criteria for both samples were (a) 18 to 50 years of age; (b) self-report of good physical health; (c) no uncorrected sensory disabilities; (d) Wechsler Adult Intelligence Scale-Third Edition prorated (Matrix Reasoning and Vocabulary subtests) IQ scores Ն 90; (e) no history of psychosis, autism spectrum disorder, head This document is copyrighted by the American Psychological Association or one of its allied publishers.
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injury, or central nervous system disorder; (f) absence of major depressive disorder, bipolar disorder, panic disorder, generalized anxiety disorder, posttraumatic stress disorder, obsessivecompulsive disorder, or substance or alcohol use disorders in the preceding 6 months, as ascertained by procedures described below (however, we retained participants who exhibited any of these comorbid disorders earlier than 6 months preceding the research); (g) no orthopedic, neurological, or other medical disorder that would impede participation in the research; and (h) abstinence from any medication affecting the central nervous system and the following substances before testing: caffeine/nicotine Ն1 hr, alcohol Ն24 hr, and stimulant medication for Ն48 hr. As in the case of comorbid conditions enumerated earlier, we did not exclude participants whose psychotropic treatment ended earlier than 6 months before the study. Psychiatric evaluations were conducted by a psychiatrist (TEG) or a clinical psychologist (RK) based on the Structured Clinical Interview for DSM-IV Axis I Disorders-Clinical Version (First, Gibson, Spitzer, & Williams, 1997) , a locally developed interview for antisocial personality disorder, and the Schedule for Affective Disorders and Schizophrenia for School-Age Children-Present and Lifetime version (K-SADS-PL; Kaufman et al., 1997) modules for childhood ADHD (augmented by probes for adulthood), oppositional defiant disorder, and conduct disorder. With permission from participants with ADHD, the K-SADS-PL was administered face-to-face or by phone to an informant (82.5% parents, 12.5% other family members, 2.5% others, and 2.5% none). Individual symptoms on the K-SADS-PL were scored as present if supported by the interview of either the participant or the informant. The two interviewers reviewed each case and reached consensus on Diagnostic and Statistical Manual of Mental Disorders (4th ed.; DSM-IV) diagnoses. All participants included in the ADHD sample met DSM-IV criteria for ADHD on the K-SADS-PL for both childhood and adulthood. Based on current symptoms, 18 participants with ADHD were diagnosed with the predominantly inattentive subtype and 22 were diagnosed with the combined subtype. Ten participants diagnosed with predominantly inattentive subtype had Յ 2 symptoms of hyperactivity/impulsivity.
Controls were diagnosed by the same procedures, except that their informants were not interviewed but, instead, completed Barkley and Murphy's (1998) scales for ADHD and oppositional defiant disorder for current and childhood behavior. Informants for controls were parents (78.9%), family members (5.3%), significant others (5.3%), close childhood friends (2.6%), and none (7.9%). A symptom was counted as positive if the informant checked either often or very often on the questionnaire or if it was supported by the control's K-SADS-PL interview. Besides the entry criteria enumerated earlier, control participants did not meet diagnostic criteria for current or childhood ADHD, conduct disorder, or antisocial personality disorder.
Socioeconomic status was scored on the Hollingshead fourfactor scale, and parents' occupation was used for full-time students.
Educational achievement was evaluated by five subtests (Letter-Word Identification, Word Attack, Passage Comprehension, Spelling, and Calculation) of the Woodcock-Johnson III Tests of Achievement (Woodcock, McGrew, & Mather, 2001 ). Following Fletcher et al. (1998) , we diagnosed learning disorders by (a) placement Յ25% percentile of the Woodcock-Johnson III Basic Reading composite score or Calculation standard score, or (2) a discrepancy greater than 1.5 standard errors between the Basic Reading and the Calculation standard scores and the scores predicted from prorated Wechsler Adult Intelligence Scale-Third Edition IQ. Table 1 presents demographic and psychoeducational information for each sample and Table 2 summarizes results for retrospective childhood, current, and lifetime psychiatric diagnoses. Diagnostic samples were compared by one-way analyses of variance for continuous variables and chi-square tests for categorical variables. As shown in Table 1 , samples did not differ significantly on demographic or psychoeducational variables, except that controls exceeded both ADHD subtypes on Woodcock-Johnson III Basic Calculation, p Ͻ .04.
Samples

Laboratory Sessions
The laboratory session lasted 3 hr and included a 45-min go/ no-go choice reaction time (RT) task (Osman, Bashore, Coles, This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
Donchin, & Meyer, 1992), which was followed by other tasks not covered in this article. The present task was based on Miller's (1983) findings that response preparation can begin before full evaluation of a stimulus. This phenomenon can be demonstrated with a choice RT task involving two discriminations, one of which is easier than the other. In the present task (see Figure 1 ), participants had to press a button with the hand matching the position (right/left) of a target and to inhibit responses to nontargets regardless of their position. Because differentiating targets and nontargets was harder than determining their position, participants could begin to prepare a response before (an LRP) based on the location of the stimulus before they ascertained whether it was a target or nontarget. When the participants in Osman et al. (1992) inhibited responses to nontargets, the initial LRP terminated; in contrast, when they correctly identified and responded to a target, the LRP continued to develop and peaked at the onset of the electromyographic deflection. Each trial began with a 250-ms display of a cross (0.5 o visual angle) that always appeared in the middle of a monitor and was immediately followed by a letter or number (50 ms; 1 o visual angle, Courier font) positioned 1.5 o to the right or left of the previous location of the center cross. Task stimuli consisted of l (lower case "el"), v (lower case "vee"), 1 (one), and 2 (two). For a randomly formed half of the sample, participants were instructed to (a) use their right or left index finger to press a button on a response pad that matched the position of the letter (v or l; target) with respect to the previous central fixation stimulus, and (b) refrain from responding if a number (1 or 2; nontarget) was presented. The remainder of the sample received the opposite instructions concerning numbers and letters. Participants were asked to respond by making two consecutive button presses to maximize the amplitude of the LRP.
Although only a single letter or number was presented on a given trial, the similarity between 1 and l was expected to increase the difficulty of stimulus differentiation relative to trials involving 2 or v. Discrimination difficulty was maximized by the brief presentation of stimuli and by the use of Courier font. The probability of Go/No-Go Stimuli ϫ Easy/Difficult Discriminations ϫ Left/Right Position was equal, and stimuli were presented in random order.
Before the task began, two practice blocks of 80 trials each were administered. (An additional practice session was administered following psychoeducational assessment.) The task proper consisted of eight blocks of 80 trials each. Trials were presented every 2.5 s. No feedback was provided, nor was there an accuracy criterion before beginning the task.
Physiological Recording
The electroencephalogram (EEG) was detected with sintered chlorided silver electrodes mounted on a Neuroscan (Compumedics, Charlotte, NC) lycra cap, including nine homologous pairs of leads used for computing the LRPs (FP1/2, F3/4, F7/8, FC3/4, T7/8, C3=/4=, C3/4, P3/4, O1/2) on left and right scalp. Nine additional EEG electrodes (F7, F8, Fz, T3, Cz, T4, P7, Pz, P8) were used in combination with those listed above to compute ERPs. EEG was recorded with a right mastoid reference and rereferenced offline to a digitally derived average of the right/left mastoids. Horizontal and vertical electro-oculograms (EOGs), respectively, were recorded from bipolar leads at the outer canthi and the left supra-and infraorbital ridges. The electromyogram (EMG) was recorded from left/right flexor placements (Lippold, 1967) . Electrode impedance was kept below 5 k⍀. This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
Electrophysiological activity was recorded with Contact Precision Instruments (Cambridge, MA) amplifiers (half-amplitude frequency cutoffs: 0.01-200 Hz for EEG/EOG and 30 -500 Hz for EMG; gains ϭ 10,000 for EEG, 2,000 for EOG, and 50,000 for EMG; 60-Hz filter engaged). Neuroscan software controlled task administration and sampled electrophysiological activity at a rate of 200 Hz and button outputs at 500 Hz. Performance, ERPs, and LRPs were scored offline with locally written programs.
Scoring
For each Difficulty ϫ Left/Right condition (80 targets, 80 nontargets), we computed the percentage of correct responses to targets (hits), percentage of false alarms (incorrect presses to no-go stimuli), d= (signal detection index of sensitivity, scored as the z-score for the proportion of hits minus the z-score for the proportion of false alarms 1 ), presses to go stimuli with an incorrect hand (directional errors), failures to press to go stimuli (nonresponses), and RT for hits (mean and within-subject standard deviation to the nearest 2 ms). We excluded premature responses (Ͻ124 ms) and late responses (Ͼ1,000 ms), which were very infrequent (Ͻ1%). Directional errors were also infrequent and did not yield any significant findings.
EEG analyses were restricted to hits and correct rejections. These data were (a) screened for amplifier saturation and amplitude Ͼ Ϯ150 V (Picton et al., 2000, p. 138) , but maximal values for FP1/FP2 were set individually; (b) separately adjusted for concurrent vertical and horizontal ocular activity (Gratton, Coles, & Donchin, 1983) ; and (c) differenced from a 150-ms prestimulus baseline.
In addition, we attempted to exclude trials with partial peripheral preparation of directional errors on go trials or false alarms on no-go trials from the computation of LRPs. Such trials were excluded if EMG responses (two consecutive 50-ms epochs with average amplitude Ն 5 standard deviations above the mean of the 500-ms period preceding stimulus onset) occurred in (a) the contralateral arm for correct responses to go stimuli from 124 ms poststimulus to the time of correct button closure, and (b) either arm on no-go trials from stimulus onset through 1,000 ms poststimulus.
After subtraction of the mean voltage for the 150-ms prestimulus baseline, we averaged EEG data separately for each condition (Go/No-Go ϫ Difficult/Easy ϫ Right/Left) and electrode. Next, for each of the nine homologous pairs of electrodes, the average EEG recorded at the scalp hemisphere ipsilateral to the response hand was subtracted point-by-point from the average EEG at the contralateral hemisphere. This subtraction highlighted lateralization due to response preparation while removing activity common to both hemispheres and presumed unrelated to preparation. The resulting waveforms were averaged for right-and left-hand responses and were submitted to a low-pass digital filter (24 octaves/ decade, cutoff ϭ 6 Hz) to smooth the waves and facilitate scoring. Averaging over groups and conditions, the mean Ϯ SD number of trials making up each LRP was 57.96 Ϯ 0.98 (minimum ϭ 15).
As previously reported for this task (Ilniczky, 2005; Osman et al., 1992) , LRPs were maximal at sites overlying the motor cortex (C3/4). Figure 2 displays grand average LRPs for each sample and condition at this scalp location. Also consistent with past work, a negative deflection began around 100 ms poststimulus and dissipated around 200 ms for no-go averages but was sustained until around 300 ms for go conditions. To take account of this morphology, we scored LRP amplitude as the average voltage of two windows (152-250 and 252-500 ms poststimulus) minus the average of the 150-ms prestimulus baseline. The early window was intended to capture the peak of the maximal response to the no-go stimulus and the late window the maximal reaction to the go stimulus. In turn, LRP onset latency was scored by Ulrich and Miller's (2001) jackknife approach, which is aimed at overcoming difficulties due to irregular shapes of individual LRP waveforms. For each participant, a grand average was computed for each Easy/Difficult ϫ Go/No-Go condition based on all the other participants in the same diagnostic sample. From these waveforms, we automatically scored LRP onset latency as the first time sample Յ Ϫ0.5 V relative to baseline. Following Ulrich and Miller, we divided F tests for onset latencies by (n Ϫ 1) 2 and evaluated them with the usual degrees of freedom.
For computations of P3b, we selected and averaged EEG data from each electrode by the same criteria as those used for LRPs (without the previously described subtraction procedure) over each Go/No-Go ϫ Difficult/Easy ϫ Left/Right condition. Figure 3 shows grand ERPs, which featured a prominent positive wave with Figure 1 . Illustration of the timing of events in the task and four trials administered under instructions to press to letters (v or l; go stimuli) and not to numbers (1 or 2; no-go stimuli); half the sample received the opposite instructions. Each trial began with the presentation of a cross (250 ms) in the middle of the screen, which was followed immediately by a display of a number or a letter (50 ms) to the right or left of the previous position of the cross. Participants pressed with a finger matching the position of the go stimulus relative to the previously presented cross. The next trial began 2.2 s after the end of the number or letter. This document is copyrighted by the American Psychological Association or one of its allied publishers.
mean peak latency of 402 ms and maximal at the midparietal electrode. We identified this wave as P3b and scored it as the mean of the window 250 -550 ms. 2 The timing of the largest amplitude in this window was taken as the latency of the wave.
Data Analysis
We used analyses of variance with diagnosis (control, ADHD/ combined, ADHD/inattentive) as a between-subjects factor and three repeated measures, as applicable: hand, difficulty level, and go/no-go stimulus. Effect sizes are reported as partial eta squared ( p 2 ). Following Cohen (1988) , p 2 values of .01, .06, and .14, respectively, represent small, medium, and large effects. Diagnostic samples were compared by the least significant difference method, which maintains alpha for three pairwise comparisons (Myers, Well, & Lorch, 2010, p. 256) . Parallel analyses comparing controls with the pooled ADHD samples yielded similar results and are detailed in Gorman Bozorgpour (2012). Table 3 presents results and statistical tests for performance measures. An arcsine transformation was applied to the proportion of false alarms and hits to address heterogeneity of variance. However, the transformation was unsuccessful for false alarms because of a strong floor effect in the easy condition. Therefore, analyses for false alarms were based on the mean of both difficulty conditions; as a result, effects of difficulty and its interactions could not be evaluated.
Results
Performance
We do not report effects involving right/left presentations because they did not differ between diagnostic groups and have been described elsewhere (see Gorman Bozorgpour, 2012).
We begin with analyses pertaining to task properties. In accord with the design of the task, averaging over samples, the easy condition elicited higher sensitivity of detection (d=) , F(1, 75) 
LRP Onset Latency
Results for LRP measures are summarized in Table 4 . In general, LRP onsets were earlier for go than no-go stimuli, but this relationship involved an interaction of Diagnosis ϫ Go/No-Go ϫ Difficulty, F(2, 72) ϭ 3.83, p Ͻ .03, p 2 ϭ .10. Specifically, no-go 2 The ERPs include a slow wave that develops toward the end of the interval used for measuring P402. For that reason, we also scored peak amplitude of P402, a measure less susceptible to the overlap between P402 and slow wave. Importantly, analyses of the peak amplitude measure of P402 yielded similar results to those for the mean of the interval. This document is copyrighted by the American Psychological Association or one of its allied publishers.
LRPs had later onsets for easy than for difficult discriminations in both the ADHD/inattentive, F(1, 17) ϭ 4.03, p ϭ .06, p 2 ϭ .19, and the ADHD/combined samples, F(1, 19) ϭ 6.62, p Ͻ .02, p 2 ϭ .26, whereas control participants exhibited comparable no-go onsets for both difficulty levels, F(1, 36) Ͻ 1, ns, p 2 Ͻ .01.
LRP Amplitude
As depicted in Figure 2 and Table 4 , the effect of task difficulty on LRP amplitude varied for go and no-go stimuli in different directions for the two windows. For the early window, LRP amplitude was smaller for difficult than for easy go displays, F(1, 73) ϭ 4.62, p Ͻ .04, p 2 ϭ .06, whereas the opposite was found for no-go trials, F(1, 73) ϭ 11.17 p Ͻ .005, p 2 ϭ .13. In contrast, for the late window, go LRPs were again smaller for difficult discriminations, F(1, 73) ϭ 6.75, p Ͻ .02, p 2 ϭ .08, whereas no-go LRPs were not significantly affected by difficulty, F(1, 73) ϭ 1.52, ns, p 2 ϭ .02. Figure 4 shows an effect of diagnosis, F(2, 73) ϭ 3.33, p Ͻ .05, p 2 ϭ .08, for early window LRP amplitude. Specifically, early window amplitude was smaller for the ADHD/inattentive sample than controls, p Ͻ .02, whereas the ADHD/combined sample did not differ from the other groups. Although the interaction of Diagnosis ϫ Go/No-Go Stimuli was not significant, F(2, 73) Ͻ 1, exploratory analyses indicated that differences among diagnostic samples were sizable for no-go stimuli, F(2, 73) ϭ 5.27, p Ͻ .01, p 2 ϭ .13. Controls had larger early window amplitudes for no-go stimuli than did participants with the inattentive, p Ͻ .005, and the combined types, p Ͻ .05.
The omnibus test of diagnosis for late window amplitude was not significant, F(2, 73) ϭ 1.99, ns, p 2 ϭ .05, but a priori comparisons indicated that late window LRP amplitude was smaller for the ADHD/combined than for the control sample, p ϭ .05. The ADHD/inattentive sample did not differ from the other groups. Once again, diagnostic groups did not differ in the relative impact of go versus no-go stimuli, F(2, 73) Ͻ 1, ns.
As found for performance results, the interactions of Diagnosis ϫ Difficulty were not significant for LRP amplitude in the early, F(2, 73) 1.31, ns, p 2 ϭ .04, or late window, F(2, 73) Ͻ 1, ns, p 2 ϭ .02. Similarly, the interactions of Go/No-Go ϫ Diagnosis ϫ Difficulty were not significant for LRP amplitude in either window, Fs(2, 73) Ͻ 1, ns, p 2 Ͻ .01. Note. ADHD ϭ attention-deficit/hyperactivity disorder; d= ϭ signal detection index of sensitivity. This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
P402
As shown in Table 4 , both P402 peak latency and amplitude reflected the impact of go/no-go stimuli and discrimination difficulty, but these results will not be detailed. However, diagnostic groups did not differ overall or in the effect of go/no-go stimuli for either P402 latency: diagnosis, F(2, 73) Ͻ 1, 
Potential Confounders
Race (Caucasian/not Caucasian) and socioeconomic status were considered potential confounders. If a dependent variable correlated at p Ͻ .20 with either race or socioeconomic status, we performed an analysis of covariance. This was the case for correlations of race with mean and standard deviation of RT, onset latency of LRP, and LRP early window amplitude. All these analyses of covariance replicated the original effects.
To evaluate the possibility that findings for LRPs might differ depending on hemispheric dominance, we repeated all analyses excluding the seven left-handed participants and obtained similar findings to those for the entire sample.
Discussion
Performance
This study found several differences in performance between participants with ADHD and controls. In particular, subtype of ADHD affected the pattern of differences obtained. Participants with the combined subtype of ADHD exhibited lower accuracy and greater variability of RT than the control sample and lower d= scores than the ADHD/inattentive cohort. In turn, participants with the ADHD/inattentive subtype were slower than controls but did not differ in accuracy from either controls or the ADHD/combined sample. Both response patterns can be interpreted as speedaccuracy trade-offs (Johnstone, Barry, Markovska, Dimoska, & Clarke, 2009; McLoughlin et al., 2010) .
The inattentive cohort's relatively low rate of inhibition failures coupled with excessive slowness is consistent with reports for children and adults with this subtype on the antisaccade task (O'Driscoll et al., 2005) and motor inhibition tests Fillmore, Milich, & Lorch, 2009) . Similarly, the excessive inhibition failures and normal RTs in the ADHD/combined sample resemble past findings (Boonstra et al., 2005; Lijffijt, Kenemans, Verbaten, & van Engeland, 2005) for samples composed entirely or partly of adults with the ADHD/combined subtype.
The present results also converge with evidence that children with the combined subtype of ADHD exhibit elevated rates of This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
false alarms Lijffijt et al., 2005) . The findings also fit well with the emphasis on inhibition in theoretical formulations of ADHD (Barkley, 1997; Nigg, 2000) and suggestions that inattention symptoms relate to difficulty in mobilizing rapid responses (Nigg et al., 2005) . Also in accord with past work (Fisher, Aharon-Peretz, & Pratt, 2011) was the excess of nonresponses among participants with the ADHD/combined subtype. Admittedly, the definition of these errors depends on the relatively short deadline to respond (i.e., 1,000 ms). Nonresponses were influenced by discrimination difficulty and stimulus location, so they reflect problems in managing task demands. It is noteworthy that failures to press were roughly equally frequent to false alarms, so that the inaccuracy of the present ADHD/combined sample cannot be attributed primarily to deficient inhibition.
Although participants with the ADHD/combined type did not exhibit excessive slowness, their RTs were more variable than those of controls. This finding is consistent with much past work (Tamm et al., 2012; Williams, Strauss, Hultsch, Hunter, & Tannock, 2007) .
As expected, task difficulty depressed task performance. However, contrary to our predictions, task difficulty had a similar effect on the performance of ADHD and control samples. This finding implies that participants with ADHD were not deficient in the discrimination skills tapped by the task, and that the discrimination and inhibition demands of the task affect separate aspects of differences between control and ADHD samples. Also, these results agree with the Wodka et al. (2007) report that children with ADHD showed comparable degrees of impaired inhibitory control on a simple and a more complex go/no-go task that called for increased working memory load.
LRPs
Consistent with previous research, the LRP waveforms consisted of an early negativity that dissipated for no-go stimuli but was sustained until the emergence of the EMG response for go stimuli. Averaging across conditions, participants with the inattentive subtype of ADHD had smaller early window LRPs, but the most pronounced diagnostic difference involved smaller amplitude of early wave amplitude for no-go conditions by both subtypes of ADHD. The results suggest greater initial response preparation or selective attention (or greater stability over trials) by control participants than participants with ADHD even before the full evaluation of go versus no-go stimuli was completed. Stated otherwise, participants with ADHD reacted less to partial information (target position) and less consistently prepared initial responses, especially so for no-go events.
A similar attenuation of late LRP amplitude was found for participants with the combined, but not the inattentive, subtype of ADHD. Although differences from control participants were less prominent for the late LRP amplitude, the findings indicate weaker, or more variable, central preparation by participants with the ADHD/combined type immediately following the no-go stimulus as well as during the epoch immediately preceding response execution. The results suggest that even when correctly inhibiting, participants with both subtypes of ADHD developed weaker initial preparation to no-go stimuli. In addition, participants with the combined subtype exhibited weaker subsequent preparation of correct reactions to go stimuli.
Participants with both subtypes of ADHD, in contrast to controls, had relatively earlier LRP onsets for difficult than for easier discriminations of no-go stimuli. Conceivably, participants with ADHD initially misclassified difficult no-go stimuli as go events and began to prepare a response to them. The fact that the preponderance of sample differences for LRP involved no-go stimuli agrees with related findings of less functional MRI activation to no-go, but not go, stimuli and smaller amplitude of the P3 component of ERPs for no-go or stop cues (Doehnert et al., 2013; Fallgatter et al., 2005; McLoughlin et al., 2010) .
Notably, the LRP results were not secondary (Suskauer et al., 2008) to differences in cognitive processing reflected in P3b. The absence of P3b differences was surprising but not unprecedented (Doehnert et al., 2013) .
Limitations
The generalizability of the results is limited by our use of patients referred in adulthood, the sample's high educational level, and exclusion of participants with major depression or substance use disorders. In addition, the lack of a psychiatric comparison group prevents evaluating the specificity of effects found for ADHD. Although we defined ADHD subtypes based on DSM-IV criteria, the ADHD/inattentive participants averaged low levels of hyperactivity/impulsivity, so they were not subclinical exemplars of the ADHD/combined subtype.
Our use of laterally, as opposed to vertically, presented stimuli introduces selective attention effects in addition to response prep- This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
aration on LRPs (Praamstra, 2007) . Finally, small sample sizes limited power for comparing subtypes of ADHD differences, so the differences obtained between subtypes of ADHD require replication.
Conclusion
The present results indicate that adults with ADHD exhibit poorer task performance and weaker early central preparation of responses to stimuli prompting inhibition. This study extends the literature on adults with ADHD and subtypes of the disorder to an ERP component with identified neural generators and linked with response preparation.
